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Purpose: The regional distribution of necrosis in late gadolinium enhancement MRI (CMR-LGE) is often assessed 
only qualitatively or semi-quantitatively due to the lack of appropriate image analysis tools. The aim of this study 
is to develop a robust and effective method to quantify the global and regional extent of myocardial necrosis. 
Materials and Methods: CMR-LGE was performed on a 1.5 T GE scanner. 10-12 SA views were acquired with a 
IR-GRE sequence (TR=4.6 ms, TE=1.3 ms, FA=20°, matrix 224x192, IT 240-300 ms) 10 minutes after injection of 
gadolinium (0.2 mmol/kg). The myocardial contours and the hyper-enhanced areas were identified using a 
previously validated semi-automatic methodology. The myocardium was automatically divided into 500 
equiangular sectors. The ratio between the LGE area and the whole sector area was taken as the transmural extent 
of necrosis in the sector. A necrosis map was build by a bull's eye representation using a 15x15 smoothing filter to 
compensate for the low slice-by-slice resolution. A lever curve was automatically computed from the transmurality 
map to identify myocardial regions affected by necrosis over a defined transmurality threshold (e.g. 75%). To 
match the transmurality map to the standardized 16-segments AHA LV model, the myocardium was further 
divided into 16 macro-sectors. The coronaries afferent to segments (i.e. LAD, RCA, LCX) were also shown. 
Results: The figures show typical necrosis maps. In case A, the transmural defect was localized only in the RCA 
region (29%). In case B, the transmural defect was mainly localized in the RCA region (39%) followed by the 
LAD region (7%). A no-reflow region was well visible in the middle-apical inferior region.  
Conclusions: HIPPO DELAY® software allows to obtain high-resolution maps of  necrosis distribution by CMR-
LGE images. The obtained maps could have several application in patients follow-up and management. Data from 
different subjects could be compared exploiting the developed model as an “atlas”. Moreover, the reduction of   the 
high-resolution maps to the standardized 16-segments AHA model would allow to compare data from MRI 
examination to data coming from other methodologies. 
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